Introduction
Syphilis is a sexually transmitted disease caused by Treponema pallidum. Antibiotic treatment has reduced the incidence of syphilis over the past decades to the extent that it is now considered a rare condition, thus occasionally misdiagnosed. 1 Importantly, the widespread use of antibiotics led to changes in its classic clinical presentation. In addition, the validity of diagnostic laboratory tests is unclear. 2 Epidemiological data indicate a reemergence of the disease in the last two decades in Europe and the USA. In 1999, the World Health Organization estimated that nearly 12 million new cases of syphilis occurred among adults worldwide. 3, 4 Demographic and socioeconomic shifts such as rising migration from high-prevalence countries and increases in prostitution, men who have sex with men, promiscuity, and underprivilege have been proposed as key factors in the reappearance of the disease. 1, [5] [6] [7] [8] Importantly, it has reemerged concurrently with the global epidemic of human immunodeficiency virus (HIV) infection. Nevertheless, syphilis remains underestimated and under-recognized due to the variability of clinical presentation and aging of the population with chronic comorbidities. Hence some manifestations of the past are nowadays superimposed on the course of chronic diseases. The evolution of syphilis is classically divided into three symptomatic stages (primary, secondary, and tertiary) and two asymptomatic stages (early and late latent). Primary syphilis is almost invariably followed by manifestations of secondary syphilis, which, in turn, precede a period of latency. In the period of early latent syphilis (up to 1 year after contact) relapses of secondary syphilis can occur in 25% of cases, but after this period no recurrence develops. The evolution of late latent syphilis (1 year after contact) is governed by the classical rule of thirds. In one-third of cases there are no manifestations of disease and nontreponemal serological reactions (Venereal Disease Research Laboratory [VDRL]) of syphilis become VDRL negative. In another third, VDRL remains positive, usually with low titers, but also without any signs or symptoms of syphilis. In the last third, late-benign or tertiary syphilis occurs. About half of these patients have late-benign syphilis and the others have cardiovascular or neurological disease. 3 Syphilitic infection of the nervous system -neurosyphilis -results in the most chronic, insidious meningeal inflammatory process known. 4 In the pre-antibiotic era it was estimated to account for 10%-20% of asylum admissions. 10 After the introduction of penicillin, it became rare. Following the epidemiological data of syphilis, neurosyphilis has also increased in patients coinfected with HIV. However, it remains uncommon in non-HIV patients. 11, 12 The clinical picture of neurosyphilis is nonspecific and may manifest itself at any time of the natural history of disease. In HIV patients, it has been reported that the disease follows a more fulminant course. In immunocompetent individuals, the disease manifests more insidiously, with nonspecific symptoms, making the diagnosis more difficult. 2 We present the case of an immunocompetent patient that sought medical attention due to sudden unilateral blindness and progressive neuropsychiatric complaints. In-hospital investigation established the diagnosis of neurosyphilis with optical involvement. The natural history, investigation, treatment, and follow-up for neurosyphilis are discussed.
Case report
A 60-year-old man was referred to the emergency department with a 6-month history of asthenia, insomnia, depression, anxiety, and loss of libido. He had been medicated with a benzodiazepine with no improvement. The last 2 months were marked by an overall decline in memory, recurrent and very intense headaches with unilateral ocular pain, and sudden right eye visual loss. Simultaneously, the patient complained of widespread rash. He had no other complaints and at first he denied history of sexual risk.
His medical history was remarkable for recurrent stroke events (the first episode had occurred 17 years ago), ischemic heart disease, hypertension, and dyslipidemia.
His usual medication included: acetylsalicylic acid, clopidogrel, isosorbide mononitrate, ramipril, bisoprolol, pravastatin, and clorazepate dipotassium. He denied any known adverse drug reactions.
Physical examination documented a generalized erythematous rash with scaly small patches predominantly affecting the face and extremities (Figure 1 ). The neurological examination was remarkable for cognitive dysfunction. Motor, sensory, and cerebellar tests were normal. The mini-mental status examination score was 27/30. He had no temporal artery tenderness or decreased temporal artery pulse. No Argyll Robertson pupils were observed. Right eye fundus examination revealed an incipient papilledema. Visual acuity was measured as less than 20/400 (counting fingers classification). Color vision was not affected. The remaining physical examination was otherwise normal.
Initial blood tests showed hemoglobin 13.9 g/dL, white blood cell (WBC) count of 7780 WBC/µL (71% neutrophils and 23% lymphocytes), C-reactive protein 3.7 mg/L (normal ,3 mg/L), and an erythrocyte sedimentation rate of 22 mm/hr, with no additional relevant findings. A brain computerized tomography scan excluded acute lesions ( Figure 2 ).
The patient was admitted to the internal medicine service for further management. Initial investigation for a possible infectious etiology in the differential diagnosis of the neuropsychiatric abnormalities revealed serum reactivity to the T. pallidum particle agglutination (TPPA) test (Table 1) . The patient then confirmed the appearance of a dorsal painful penile lesion, approximately 20 years ago, which had occurred some weeks after sexual risk intercourse and spontaneously resolved 4 weeks later.
Cerebral spinal fluid (CSF) analysis revealed: 15 WBC/µL (11 lymphocytes/µL) glucose 0.65 g/L (69% of serum), total protein 0.97 g/L; a positive fluorescent treponemal antibody absorption (FTA/Abs) test, and negative VDRL test.
Additional tests ruled out infection by other agents and the remaining blood analysis was unrevealing. The result from the skin lesions biopsy was nonspecific.
The patient was treated for 2 weeks with penicillin G (4 million units intravenously every 4 hours) and topical ophthalmic corticosteroid. Vision recovery (20/30, without submit your manuscript | www.dovepress.com Dovepress Dovepress papilledema) was documented after 1 week and significant neuropsychiatric improvement occurred after completion of the treatment. As the skin rash did not improve after treatment, it was not considered a syphilis manifestation.
Six months later the patient remained asymptomatic, with no visual complaints and showing improved performances. A lumbar puncture was performed at this time and normalization of CSF cytochemical characteristics was documented (Table 1) , excluding the need for further syphilis treatment. 
Discussion
T. pallidum infection usually follows a typical course, with periods of active and latent disease (Figure 3) . 3, 13 It is classified as congenital or acquired, usually acquired through sexual intercourse. The European Centre for Disease Prevention and Control additionally classifies installation of early syphilis under 1 year and late installation over and above 1 year. 14 Characteristically, it follows an incubation period of 10-90 days before the development of an ulcerated lesion recognized as typical of primary syphilis. 4 This lesion is usually single, painless, with a hard and clean base and usually located in the anogenital region. Any anogenital ulcer should be considered syphilis until proven otherwise. 14 The primary lesion heals in 2-6 weeks without treatment. 4 Occasionally, especially in patients coinfected with HIV, the lesion may present atypically -painful, multiple, purulent, destructive, and extra-genital. 14 The penile lesion described by this patient was highly suggestive of a syphilitic ulcer since it occurred after a proper incubation period and resolved spontaneously.
Following a primary syphilis event, manifestations of secondary syphilis with multiorgan involvement commonly develop. Subsequently, there is a latency period in which serological tests are positive but no symptoms suggestive of infection are perceived. 14 The history of this patient discussed here suggests an atypical course since a period of latent syphilis developed after a remote primary infection that was not followed by any signs of a possible secondary syphilis stage (Figure 3) .
The evolution of late latent syphilis is variable and only one-third of the cases evolve to tertiary syphilis. 3 Tertiary syphilis can be gummatous with clinical manifestations of space-occupying lesions, cardiovascular disease or neurosyphilis, reaching the ocular system, auricular, meningovascular, parenchymal, or even asymptomatic but with CSF abnormalities. 3 In the early stages of neurosyphilis, up to 5-12 years after primary infection, the pathological changes are limited to the perivascular infiltration of the meninges with lymphocytes and plasma cells -meningovascular syphilis. This condition implies arteritis and can lead to luminal occlusion due to thrombosis, ischemia, and infarction.
Parenchymal involvement occurs 18-25 years after primary infection and is characterized by degeneration, neuronal loss, and gliosis. 3, 11, 15 The treatment halts the progression, but recovery of neurological functions rarely occurs. 3 In young adults without cardiovascular risk factors and with a clinical picture compatible with cerebral ischemia, the possibility of meningovascular syphilis must always be considered. 3, 11, 15 This patient had apparently suffered four strokes between the ages of 43 and 50 years old. We were unable to gather any clinically relevant information from those hospitalizations at another institution. One can only speculate about the possibility of meningovascular neurosyphilis as a possible background cause for neurovascular events.
Ocular symptoms in syphilis are highly suggestive of neurological involvement and underlying neurosyphilis is very likely. 4, 11 Neurosyphilis with optic involvement is well described in the literature. Any patient with unexplained loss of vision should be screened for syphilis.
9,14 Ocular involvement can occur at any time during the course of the disease. It may be asymptomatic or present as an anterior uveitis, interstitial keratitis, retinal vasculitis, retinitis, optic neuritis, dacryoadenitis, or scleritis. 1, 11 Optic nerve implication may be unilateral or bilateral and manifest as perineuritis, optic neuritis, and papilledema with loss of vision. 4 The classic Argyll Robertson pupil occurs in 48%-64% of patients with late parenchymal neurosyphilis. 16 The diagnosis of neurosyphilis is based on clinical history, physical examination, and laboratory studies.
3,11 The screening should preferentially use an antigen treponemal test -T. pallidum hemagglutination assay (TPHA), TPPA, FTA/Abs test, treponemal enzyme immunoassay. Rapid plasma reagin (RPR) tests or VDRL, both nontreponemal antigen, are not recommended as screening tests.
14 After a positive screening test, the infection must be confirmed by another treponemal antigen test. The FTA/Abs test is not recommended as a standard confirmatory test, as it depends on highly specialized laboratories, where the quality of reagents and reproducibility of the test can be assured. 14 The quantification of VDRL or RPR is recommended when there is confirmation of diagnosis and is useful for monitoring the activity of infection and response to treatment. Active disease with negative serum VDRL or RPR is a rare situation. 14 CSF analysis should be performed in all patients with positive syphilitic serological tests and neurological, ocular, or auditory manifestations, treatment failure, or concomitant HIV infection.
3,14 CSF abnormalities of active neurosyphilis include: pleocytosis with 10-100 WBC/µL, increased number of mononuclear cells (.5-10 cells/µL), increased protein between 0.50 g/L and 1.0 g/L, positive VDRL (90% of cases), and decreased glucose concentration (45% of the cases).
3 Our hospital laboratory is not able to provide the differential count of CSF WBCs whenever the cell count is ,50-100 cells/µL, due to lack of sensitivity of the available technique. However, CSF pleocytosis was observed in our patient and absence of the differential count does not rule out neurosyphilis. 14 Testing for treponemal and nontreponemal reactions in the CSF is the most sensitive and specific laboratory method for diagnosis of neurosyphilis. The presence of positive CSF VDRL confirms the diagnosis. However, a nonreactive VDRL test does not exclude it. 3, 13 Like all serological tests, regardless of the disease, the existence of false positives or false negatives must be considered (Table 2) .
Despite these available laboratory tests, it is worth noting that no single test or clinical feature can diagnose neurosyphilis and a diagnosis is usually made based on a combination of clinical presentation and laboratory tests.
14 Nevertheless, the laboratory results, according to the literature, are sufficient to establish the diagnosis of neurosyphilis in the presented case ( Table 3) .
The use of penicillin is the recommended treatment for all stages of syphilis. In cases of ocular involvement, the use of topical steroids should also be considered. 2, 11 The recommended treatment for patients not allergic to penicillin is the administration of 18-24 million units per day of the Table 2 Considerations regarding the validity of syphilis serological blood tests according to the European Centre for Disease Prevention and Control aqueous crystallized penicillin G intravenously in fractionated doses of 3-4 million U 4-hourly for 10-14 days. 1, 3, 11, [14] [15] [16] [17] In penicillin-allergic patients, desensitization to penicillin or use of erythromycin or ceftriaxone should be considered.
14 Ocular syphilis should be treated like any other form of neurosyphilis. Antibiotics in combination with topical steroids should be considered. 1, 11 Usually there is a good therapeutic response, which is not affected by the presence of HIV infection. 1, 3, 11, 14, 17 Lumbar puncture must be repeated every 6 months until cell counts normalize. A new course of therapy should be considered if CSF features remain abnormal. Specific tests for T. pallidum remain positive even after treatment. 1, 3, 9, 11, 14 
Conclusion
Syphilis remains a great imitator because its clinical expression is not pathognomonic and it may be misdiagnosed when superimposed on chronic diseases. Neurosyphilis, particularly its atypical forms characterized by nonspecific neuropsychiatric symptoms, remains a diagnostic challenge. The definitive diagnosis relies on the correct interpretation of laboratory tests of peripheral blood and CSF, in addition to a suggestive clinical history.
This case illustrates the importance of keeping a high grade of suspicion of neurosyphilis in immunocompetent patients with ocular and neuropsychiatric complaints since its nonrecognition may have serious and irreversible consequences. Depending on the baseline neurological status, early and adequate treatment with penicillin and steroids may restore eye integrity and prevent serious damaging of the central nervous system. 
